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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a shutter device 
and a color separating device which use an 
interferometric modulation(IMOD) device. 9 
SOLUTION: A light beam which is made incident on the 
IMOD device 7 through an optical system is separated at 
high speed into reflected light beams (red, green, and 
blue) of particular wavelengths by driving the reflector of 
the IMOD device 7. The IMOD device 7 may be formed 
of a single pixel or constituted into a panel composed of 
pixels. The light intensity from the IMOD device 7 is put 
into a storage device 13 such as a frame memory. Once 
one set of red, green, and blue beams is taken in, the 
three colors are mixed. The IMOD device 7 and storage 
device 13 are synchronized with each other. By this 

method, the same effects as a three-plate system can be obtained although the constitution is 
of a single-plate type. This elements are more small-sized and lightweight than a cross 
dischroic prism which is used normally as the three-plate type. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the image pick-up optical 
system and the quantity of light control unit which used the coherence modulation (Interferometric 
Modulation:IMOD) component. 
[0002] 

[Description of the Prior Art] The image display component which modulates light using the 
interferential action of light is indicated by the ** table No. 500245 [ 2000 to ] official report, the Patent 
Publication Heisei No. 500224 [ ten to ] official report, USP5835255 and USP6055090, and 
USP6040937 grade. These compound a resonance operation of the light looked at by a technique, Fabry- 
Perot interferometer, etc. of MEMS (micro electric mechanical system), and modulate light. 
[0003] Drawing 1 1 showed the outline of a coherence modulation (IMOD) component, the reflector 100 
is arranged against the induction absorber 105 which contains film 104, 106, and 108 through a spacer 
102, and the incidence medium 1 10 is in contact with the induction absorber 105 on boundary of one of 
the two. 

[0004] Incidence is carried out from the incidence medium 1 10, it is reflected by the reflector 100, and 
light is injected from the incidence medium 1 10. An optical property can be changed by the spacing T of 
a reflector 100 and the induction absorber 105 serving as adjustable, and changing this spacing. Film 
104, 106, and 108 is a zirconium dioxide, a tungsten, and NI silicon oxide. The structure of MEMS like 
drawing 12 is adopted as structure for changing spacing T. Light can be modulated very much at a high 
speed with static electricity according to this structure. Drawing 1 3 - drawing 16 is change of an optical 
property in case spacing with a spacer differs. An axis of ordinate is a reflection factor and each drawing 
is [ an axis of abscissa ] wavelength. 

[0005] Drawing 13 is an optical property shown when it is a value with spacing of a spacer, and as 
shown in drawing, a reflection factor is in a low condition over a light region at large. In this case, 
"black" is displayed. 

[0006] Drawing 14 - drawing 16 is a property at the time of being the value which has spacing T, 
respectively, and will show blue, green, and red, respectively. The image of a color can be displayed by 
arranging such structure two-dimensional and controlling it. Electrostatic force is used for the drive of a 
reflector 100. For this reason, high-speed actuation can be performed very much. In the expression of 
the gradation nature of image display, the gradation expression of the area gradation which changes the 
rate of the pixel of the condition that the reflection factor in a certain area is high, or time sharing using 
the ability to operate at high speed can be used. 
[0007] 

[Problem(s) to be Solved by the Invention] It assumes that illuminate appropriately the coherence 
modulation (IMOD) component mentioned above according to a certain light source, and it forms the 
image on a screen. Although it is thought that the description that gradation is changeable into the high 
speed which this coherence modulation (IMOD) component has can be used for things for which the 
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wavelength of the outgoing radiation light from an IMOD component is controlled instead of, such as an 
application, die clo IKKU film, etc. to which the quantity of light is changed as a shutter in image pick- 
up optical system etc., such invention is not yet indicated. 

[0008] Then, this invention makes it the technical problem to offer the shutter component and color- 
separation component which use an IMOD component. 
[0009] . 

[Means for Solving the Problem] The image pick-up optical system of this invention for solving the 
above-mentioned technical problem performs light control by the coherence modulation element which 
performs light modulation using interference. It is the image pick-up optical system which uses the 
coherence modulation element which confronts the optical incidence section which has the optical 
resonance layer which carried out the laminating of two or more film with which this image pick-up 
optical system specifically consists of a dielectric layer and a metal layer on the transparence substrate, 
and a moving reflector, and light control of said coherence modulation element is prepared and carried 
out to the part which controls the quantity of light in said image pick-up optical system. 
[0010] Moreover, the quantity of light control unit of this invention is a quantity of light control unit 
which uses the coherence modulation element which confronts the optical incidence section which has 
the optical resonance layer which carried out the laminating of two or more layers which consist of a 
dielectric layer and a metal layer on the transparence substrate, and a moving reflector, and performs 
light control by controlling said electrical potential difference and changing the gradation of the optical 
property of said coherence modulation element. 

[001 1] Moreover, the optical incidence section which has the optical resonance layer which carried out 
the laminating of two or more layers which the quantity of light control unit of this invention becomes 
from a dielectric layer and a metal layer on the transparence substrate, It is the quantity of light control 
unit which uses the coherence modulation element which confronts a moving reflector through an air 
space. Two or more said coherence modulation elements are prepared, the optical property of said 
coherence modulation element of some numbers is controlled in the 1st condition, the optical property 
of remaining numbers of said coherence modulation elements is controlled in the 2nd condition, and 
light control is performed. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. The main structures near [ one ] the pixel structure of the coherence modulation 
(IMOD) component in the 1st operation gestalt are shown in drawing 1 . The actual component has a 
majority of this structure. 1 expresses substrate glass and incident light penetrates this substrate glass. 2, 
3, and 4 show the thin film of a dielectric layer or a metal layer, respectively, and they form the 
resonance layer 5 of light by choosing such thickness appropriately. 6 is the spacing T of the resonance 
layer 5 and a reflector 6 by the drive structure which is a reflector and is not illustrated. It changes. This 
T By making it change, it is possible for the property of the absorption of light and reflection to change 
and to display an image. 

[0013] The reflected light is injected from the glass substrate 1 to incident light and reverse. If spacing T 
is controlled and light is made to absorb, a reflection factor will become low and will come to display 
"black" as an image. Moreover, if spacing T is controlled conversely and it is made to reflect all the light 
of red, green, and blue, three colors will lap and an image will display "white." Since this reflector 6 is 
driven according to electrostatic force, it can operate at a high speed very much. 
[0014] If it catches with that in which "black" reflects a beam of light in and absorption (nonreflective) 
and "white" reflect a beam of light in a coherence modulation (IMOD) component and the description 
which can carry out high-speed operation is combined, it can be used, for example as a quantity of light 
controlling mechanism of the reflective mold in image pick-up optical system, such as a camera, etc. 
Drawing 2 and drawing 3 explain this. In drawing 2 and drawin g 3 , 7 expresses the coherence 
modulation (IMOD) component. When drawing 2 reflects all light and "white" is being displayed, 
drawing 3 shows the case where absorb all light and "black" is being displayed. In order to make the 
condition of an IMOD component intelligible, the IMOD component 7 is drawn white, a reflective 
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condition is expressed with drawing 2 , an IMOD component is drawn black and the nonreflective 
condition is expressed with drawing 3 . 8 shown in drawing 2 and drawing 3 is an image formation side, 
and expresses the film, CCD, a CMOS sensor, etc. 

[0015] It reflects as it is and the light which carried out incidence to the IMOD component which shows 
"white" as shown by drawing 2 reaches an image formation side. Conversely, the light which carried out 
incidence to the IMOD component which shows "black" as shown in drawing 3 is absorbed by the 
IMOD component, and light does not arrive at an image formation side. Thus, since the light which 
arrives at an image formation side by changing the display of "white" and "black" to a high speed is 
controllable, it can be used as a quantity of light controlling mechanism of a reflective mold. 
[0016] Although the example which arranges at 45 degrees to incident light, and is used as a reflective 
controlling mechanism in image pick-up optical system, such as a camera, was shown, an IMOD 
component is not limited to this and may be used by the above also to the light which carried out oblique 
incidence from various include angles, although not illustrated [ for example, ] - a thing like an optical 
switch « it is - the "white" of an IMOD component, and "black" - it has the device which receives, and 
turns on and turns each off. Moreover, if it has the device in which an IMOD component is rotated as an 
example, the beam of light from various directions can also be reflected in the direction of arbitration. 
Moreover, the IMOD component 7 may be formed by one pixel, and may consist of shape of a panel 
which consists of two or more pixels. 

[0017] On the occasion of the usage of the IMOD component in this invention, as for an IMOD 
component, the wavelength of a beam of light changes with whenever [ incident angle / of a beam of 
light ] for an interference pattern. Therefore, since the wavelength of the beam of light which carried out 
oblique incidence to the wavelength of the beam of light which carried out vertical incidence to the 
IMOD component differs, when the light of red, green, and blue is compounded, "white" attitude differs 
delicately and it is possible [ it ] that a reflection factor changes. In order to avoid such a problem, there 
is the approach of arranging optical system which sets constant the include angle which carries out 
incidence to the IMOD component which designs the film of a dielectric layer or a metal layer so that 
desired wavelength may be obtained to the beam of light which carried out oblique incidence. 
[0018] Moreover, although "black" and "white" have been explained until now, it does not limit to this, 
and it is giving gradation nature to an IMOD component, and only the part of gradation can also change 
the amount of the beam of light to reflect gradually. 

[0019] In addition, in the IMOD component of the shape of a panel which consists of two or more 
pixels, as shown in drawing 5 , it can be used as a diaphragm in image pick-up optical system by 
controlling the electrical potential difference impressed to each IMOD component, and controlling the 
intensity distribution of the reflected light. There is no limitation in the configuration of these intensity 
distribution, and various configurations, such as circular and a polygon, are possible. Moreover, 
coincidence acquires the effectiveness of the diaphragm by gradation nature with combination with the 
case where gradation nature is given. 

[0020] Next, the block diagram at the time of using the IMOD component of a transparency mold for 
drawing 4 is shown. As shown in drawing, an IMOD component can be used also as an IMOD 
component of a transparency mold by doubling an optical path on both sides of a reflector in a resonance 
layer. The same effectiveness is acquired even if it uses the IMOD component of such a transparency 
mold. 

[0021] Next, the 2nd operation gestalt of this invention is explained. 

[0022] Drawing 6 shows the configuration at the time of using as equipment for separating the color of 
the IMOD component 7. Since it is the same configuration as what was shown with the 1st operation 
gestalt, the IMOD component 7 omits detailed explanation. 

[0023] The beam of light which carried out incidence to the IMOD component 7 through optical system 
is divided into the reflected light (red, green, blue) of a certain specific wavelength by the drive of the 
reflector of the IMOD component 7. Moreover, since the drive of an IMOD component is performed 
very much at high speed, if it is the rate which is not perceived by human being's eye, even if a time 
difference arises in generating of a color, human being cannot perceive that time sharing of the color is 
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carried out, but will sense that it separates into coincidence. This description shows that an IMOD 
component can be used as a substitute of the die clo IKKU film and a cross dichroic prism color 
matching decomposition component. Moreover, the IMOD component 7 may be formed by one pixel, 
and may consist of shape of a panel which consists of two or more pixels. 

[0024] The beam of light whose color was separated in time is incorporated by the storage 13, such as a 
frame memory, in order of red, green, and blue with a time difference through 3 color image pick-up 
optical system of time sharing by the IMOD component 7. Next, color composition of three colors is 
performed in the phase where red, green, and 1 set of blue were incorporated. Although [ here ] 
incorporated in order of red, green, and blue, it may not limit to this and any sequence is sufficient. 
Here, the IMOD component 7 and storage 13 are operating independently. 

[0025] In drawing 7 , the IMOD component 7 and storage 13 are synchronized and color separation and 
incorporation of light are performed. According to this approach, though a configuration is a veneer 
type, the same effectiveness as 3 plate type is acquired. Moreover, a small and lightweight configuration 
can be attained as compared with the cross dichroic prism usually used by 3 plate type. 
[0026] Drawin g_8 makes reflective mold color-separation optical system shown in drawing 6 
equivalence mold color-separation optical system using the IMOD component 7 of a transparency mold. 

[0027] When the conventional cross dichroic prism is used for drawing 9 , in order to acquire the same 
effectiveness as drawing 10 , the block diagram at the time of using an IMOD component is shown. 
[0028] On the occasion of the usage of the reflective display in this invention, since a reflective display 
is an interference pattern, the wavelength of a beam of light changes with whenever [ incident angle / of 
a beam of light ]. Therefore, since the wavelength of the beam of light which carried out oblique 
incidence to the wavelength of the beam of light which carried out vertical incidence to the interference 
pattern display differs, when the light of red, green, and blue is compounded, "white 11 attitude differs 
delicately and it is possible [ it ] that a reflection factor changes. In order to avoid such a problem, there 
is the approach of arranging optical system which sets constant the include angle which carries out 
incidence to the IMOD component which designs the film of a dielectric layer or a metal layer so that 
desired wavelength may be obtained to the beam of light which carried out oblique incidence. 
[0029] Moreover, in the IMOD component of the shape of a panel which consists of two or more pixels, 
by changing the field where interference as shown in drawing 5 breaks out, and changing the path (or 
cross-section configuration) of outgoing radiation light, the effectiveness as a diaphragm in image pick- 
up optical system can also be expected, and coincidence acquires the effectiveness of the diaphragm by 
color separation. Limitation does not have the field where interference described here takes place in a 
configuration, and various configurations, such as circular and a polygon, are possible for it. 
[0030] 

[Effect of the Invention] According to this invention explained above, small and lightweight optical 
system is realizable by arranging an IMOD component in the suitable location of image pick-up optical 
system as a quantity of light controlling mechanism and a wavelength controlling mechanism. 
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